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Chemical Composition of Emissions from
Urban Sources of Fine Organic Aerosol
Lynn M. Hildemann1, Gregory R. Markowski and Glen R. Cass*
Environmental Engineering Science Department and Environmental Quality Laboratory
California Institute of Technology, Pasadena, California 91125
Bulk Chemical Analysis Results for Individual Source Tests
The following tables contain the results of the bulk chemical analyses for each of
the experiments performed for each source type. The values (except for the fine mass
emission rates) are expressed as percent of the total fine particulate mass collected. The
measurements have been corrected for the contribution of any trace species present in the
dilution air, and as a result, negative values occasionally occur.
The standard deviation values listed with the individual measurements reflect the
accuracy of the analytical methods. On the right side of each table, the mean of the
multiple experimental values is calculated, along with the standard deviation of the mean
of the sample population (designated as "S.D. of MEAN"). An asterisk (*) is used to mark
those species with mean values that are greater than zero by at least twice the standard
deviation of the mean of the sample population. A plus sign (+) is used to mark those
species where the concentrations measured in at least half of the experiments are greater
than zero by at least twice the standard deviation of the analytical method.
1 Present address: Department of Civil Engineering, Stanford University, Stanford,
California 94305-4020
* To whom correspondence should be addressed 
TABLE 1. BOILER BURNING NO.2 FUEL OIL 
46x D i l u t i o n 
TEST 1 (% +- SD) 
49x D i l u t i o n 
TEST 2 (•/. +- SD) 
27x D i l u t i o n 
TEST 3 (y. +- SD) 
94x D i l u t i o n 
TEST 4 a +- SD) 
36x D i l u t i o n 
TEST 6 (•/. +- SD) MEAN 
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TABLE 2 . AUTOHOBILE TESTS 
CATALYST CARS 
TEST 1 (X SD) 
CATALYST CARS 
TEST 2 (•/. SD) 
CATALYST CARS 








































































































F ine Mass E n i s s i o n 



























































































































































































































































































TABLE 2 . AUTOHOBILE TESTS (CONT.) 
NONCATALYST CARS 
TEST 1 (% SD) 
NONCATALYST CARS 
TEST 2 (•/, SD) 
NONCATALYST CARS S .D. ot 
AL 0.6441 0.2277 1.1060 
SI 0.3993 0.0776 0.6890 
P 0.6764 0.4213 0.3698 
S 0.0000 0.9482 0.0000 
CL -0 .0626 0.2118 0.0686 
K -0 .0032 0.0600 0.2326 
CA 0.6960 0.0805 0.4938 
TI 0.0220 0.0206 0.0967 
V -0.0084 0.0148 -0.0024 
CR 0.0000 0.0148 0.0167 
HN 0.9437 0.1023 1.3881 
FE 0.4740 0.0711 0.3617 
NI 0.0093 0.0166 -0.1666 
CU 0.1896 0.0318 0.9480 
ZN 0.6607 o.or36 0.6328 
GA 0.0083 0.0S.63 0.0881 
AS 0.1986 0.6:i41 -0.0631 
SE -0 .0010 0.0149 0.0067 
BR 3.6693 0.3799 4.6140 
RB 0.0271 0.0633 0.0000 
SR -0 .0076 0.0206 0.0492 
Y 0.0000 0.0492 0.0026 
ZR 0.0000 0.1622 -0.1098 
HO 0.0048 0.0986 0.0480 
PD -0 .0172 0.0970 0.0746 
AG 0.0000 0.1367 0.0000 
CD 0.0166 0.1712 0.0000 
IN 0.0083 0.2084 0.2813 
SN 0.0000 0.2621 -0.3380 
SB -0 .3083 0.6776 -0.4322 
BA 0.0000 1.0788 -1.4295 
LA 0.7086 1.9186 -3.9106 
UG -0 .0029 0.0171 -0.0062 
PB 9.6996 0.9949 10.0484 
EC 9.3717 3.3488 4.0626 
OC 67.6146 7.9671 76.2600 
• OC 16.3936 4.3398 40.9466 
HG** -1 .9287 0.1876 0.6066 
NA* 0.3771 0.6024 0.9428 
C L - 0.6170 0.6182 1.6427 
N03- 0.4571 0.6160 1.1428 
S04= 0.6714 0.6140 0.6142 
NH4* 0.0000 0.3880 0.0000 
F ine Hass Emiss ion 













































TEST 3 (•/. +- SD) HEAN HEAN 
0.4496 0.1300 0.7332 • * 0.2384 
0.1893 0.0606 0.3926 +• 0.1414 
0.4077 0.2648 0.4813 * 0.1207 
0.0000 0.6862 0.0000 0.0000 
0.0000 0.1240 0.0053 0.0430 
0.0606 0.0276 0.0933 0.0874 
0.2479 0.0421 0.4469 0.1266 
0.0141 0.0100 0.0443 0.0322 
-0.0050 0.0071 -0.0053 0.0021 
0.0182 0.0083 0.0113 0.0070 
0.3787 0.0479 0.9035 +• 0.3677 
1.4096 0.1762 0.7484 + 0.4068 
0.0601 0.0126 -0.0290 0.0801 
0 . i 788 0.0863 0.6064 0.2719 
0.6162 0.0643 0.6032 0.0542 
0.0082 0.0236 0.0349 0.0326 
-0.0239 0.3446 0.0406 0.0973 
0.0000 0.0076 0.0016 0.0026 
1.9614 0.2368 3.3816 0.9196 
-0.0019 0.0278 0.0084 0.0116 
0.0000 0.0136 0.0139 0.0218 
0.0294 0.0274 0.0107 0.0115 
-0.0317 0.0710 -0.0472 0.0400 
-0.0116 0.0451 0.0138 0.0217 
-0.0261 0.0471 0.0108 0.0392 
0.1041 0.0690 0.0347 0.0426 
0.0000 0.0790 0.0062 0.0063 
0.1184 0.0996 0.1360 0.0971 
-0.0686 0.1177 -0.1366 0.1263 
0.0076 0.2604 -0.2443 0.1604 
0.0000 0.6001 -0.4766 0.6836 
0.6663 0.8960 -0.8819 1.8666 
-0.0066 0.0096 -0.0062 0.0014 
6.3320 0.7603 8.6600 ** 1.4344 
10.6070 2.6382 8.0137 ** 2.4687 
63.4949 8.6423 66.4666 6.3632 
11.2201 2.9676 22.6197 11.3796 
0.1084 0.0495 -0.4382 0.9236 
0.2461 0.3319 0.6220 0.2618 
0.4026 0.4088 0.8641 0.4284 
0.2982 0.4063 0.6327 0.3174 
0.2636 0.4064 0.4464 * 0.1198 
0.0000 0.2549 0.0000 0.0000 
94.008 10.183 69.394 24.930 
TABLE 3 . HEAVY-DUTY TRUCK TESTS TABLE 4 . FIREPLACE TESTS 
U-0 DIESEL TRUCK 
TEST 1 (•/. SD) 
U-D DIESEL TRUCK 
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TEST I (•/. 4 - 5 0 ) 
PINE UOOD 
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TABLE 4 . nREPLACE TESTS (CONT.) 
OAK WOOD 
TEST 3 (X SD) 
ALHOMD WOOD 
TEST 4 (•/. SD) 
ALHOND WOOD 
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TABLE 6. NATURAL GAS HOME APPLIANCE TESTS O)
Si
£
NATURAL GAS NATURAL GAS NATURAL GAS S.D. of ^
TEST 1 CA  - SD) TEST 2 (X +- SO) TEST 3 (X +- SO) MEAN MEAN |
AL -0.1362 0.2917 0.4368 0.9209 0.3730 0.2468 0.2242 0.2218 9
SI -0.4732 0.2680 0.8163 0.6947 0.4979 0.1961 0.2800 0.4747 Ci"
 -0.0789 0.1631 0.0422 0.4747 0.1272 0.1201 0.0302 0.0732 4?
S -0.0968 1.0187 0.0000 3.1294 2.2988 0.8689 0.7340 0.9689
CL -0.1686 0.4689 -0.0494 1.4024 -0.0692 0.3466 -0.0924 0.0468 a 0.0661 0.2026 0.3196 0.6380 0.1347 0.1760 0.1734 0.0927 «"··
CA 1.7426 0.7129 0.7117 0.6026 0.6713 0.1676 1.0418  » 0.4293 ^  0.0681 0.0769 0.1772 0.2444 0.0669 0.0666 0.0971 0.0491 P»'
V 0.0402 0.0682 -0.0213 0.1770 0.0339 0.0409 0.0176 0.0239 ^
CR -0.0216 0.0681 0.1001 0.1817 0.0667 0.0471 0.0461 0.0436
  0.0171 0.0738 0.0703 0.2248 -0.0316 0.0624 0.0186 0.0360
FE -0.4302 0.2326 -0.0182 0.6118 0.7107 0.1842 0.0874 0.4086
NI -0.0216 0.0681 0.1474 0.2060 0.1418 0.0686 0.0892 0.0678
CU -0.1263 0.1127 -2.3321 1.0684 1.8233 0.2821 -0.2117 1.4701
ZN 0.0091 0.0684 -1.6249 0.7366 1.1349 0.1804 -0.1603 0.9812
GA -0.0216 0.0409 0.0000 0.1208 0.0000 0.0319 -0.0072 0.0088
AS 0.0000 0.1471 0.000C 0.4646 0.0000 0.1103 0.0000 0.0000 ·
SE 0.0741 0.0630 0.1687 0.1004 -0.0696 0.0416 0.0611 0.0811
BR -0.0634 0.0764 0.1986 0.2472 -0.0389 0.0626 0.0364 0.1000 *  
RB 0.1061 0.1112 -0.0682 0.3368 0.0030 0.0784 0.0166 0.0683 W
SR 0.1868 0.1378 -0.6963 0.4397 -0.0376 0.0843 -0.1487 0.2848
 0.0119 0.1421 0.2066 0.4641 -0.0468 0.1047 0.0672 0.0938 W
ZR 0.0000 0.6889 -0.6062 1.8871 0.0000 0.4436 -0.2017 0.2471  fS




PD -0.1470 0.4406 1.1949 1.4602 0.0806 0.3133 0.3762 0.6078    AG -0.2474 0.6379 0.9168 1.8189 -0.1080 0.3961 0.1868 0.4491 C  
CO 0.0000 0.6164 -0.3728 1.9868 0.6447 0.4747 0.0906 0.3640 .  3
IN -0.4663 0.8486 -1.3686 2.6808 -0.8188 0.6618 -0.8776 0.3213 £0 3)SN -0.6700 1.0344 0.0000 3.1337 -0.0316 0.7676 -0.2006 0.2266 a ^SB -0.6668 2.1392 2.1648 6.7398 0.2299 1.6641 0.6760 1.0233 2»
BA -2.3339 4.1696 0.7872 12.8740 0.8699 3.0437 -0.2266 1.2914 fcj &copy;*LA -2.9686 7.4680 0.0000 23.2967 0.1603 6.6304 -0.9394 1.2437 W g* S3HG 0.0000 0.1269 0.2671 0.4266 0.0000 0.0967 0.0890 0.1090 S   PB 0.1872 0.2667 -0.1807 0.8029 -0.0011 0.1914 0.0018 0.1301  ·" >
EC -0.6611 10.2302 13.4194 36.6968 7.3890 12.2098 6.7191 4.9916  % ßOC 72.3370 32.2129 89.6293 60.0496 92.8916 20.9726 84.9193   7.7962 g> 09 §Backup filter OC 62.2766 26.6660 74.1429 67.7632 68.6367 22.8616 61.6860 * 7.9636 § ^
HG 0.0466 0.2686 -9.9328 4.2487 6.3669 0.7674 -1.6068 6.4922  * K. W
  0.8242 1.8014 4.4239 6.3680 1.1622 1.9331 2.1334 1.4074
CL 2.0996 2.3263 7.2383 8.0628 2.2873 2.3869 3.8761 2.0606
N03 6.1326 2.9689 1.8763 7.4361 3.2193 2.4049 3.4094 * 1.1671
CA
fdjfB   
· *S04 2.9661 2.4624 29.2228 14*046 6.7609 2.6047 12.6463+ 10.1994 OO g _NH4 1.3289 1.4802 0.0000 4.6136 0.0000 1.4842 0.4430 0.6426 $ § 2 ( r>Fine Mass Emission w ·- µ
Rate (ng/kJ burned) 71.61 27.76 22.46 9.40 43.60 6.79 46.82 17.40 -QI
 
~j 
TABLE 6. MEAT COOKING TESTS TABLE 6. MEAT COOKING TESTS (CONT.)
CO
XLEAN, CHARBR. REGULAR, CHARBR. S.D. of Avg.of XLEAN, FRIED REGULAR, FRIED S.D. of
TEST 1 (X +- SD) TEST 2 (% +- SD) HEAR HEAR S.D.ß TEST 3 (*/, 4- SD) TEST 4 ('/. 4- SD) HEAR HEAR
AL 0.1000 0.0604 0.0692 0.0138 0 .0796 + 0.0288 0.0321 AL -0.2363 0.3200 0 .1080 0 .3801 -0.0642 0.2436
SI 0.1666 0.0422 0.0691 0.0127 0 .1078 * 0.0689 0.0274 SI -0.2603 0.2494 -0 .2366 0 .2482 -0.2480 0.0176
 0.0868 0.0371 0.1180 0.0276 0 .1019 4# 0.0228 0.0323  0.0026 0.1908 -0 .1030 0.2014 -0.0603 0.0746
S 0.0980 0.1604 0.0179 0.0392 0 .0679 0.0666 0.0998 S 2.9884 1.4276 0 .0879 1 .2984 1.6381 4 2.0610
CL 0.0937 0.0741 0.0816 0.0194 0 .0877 4* 0.0086 0.0468 CL 1.1681 0.6068 -0.4606 0 .6842 0.3638 1.1616
 0.0620 0.0338 0.2676 0.0226 0 .1648 4 0.1464 0.0281  0.3601 0.2688 0 .3660 0 .2630 0.3626 * 0.0036
CA 0.0939 0.0307 0.0191 0.0087 0 .0666  0.0629 0.0197 CA 0.2692 0.1977 0 .0281 0 .2009 0.1487 0.1706
TI 0.0197 0.0122 0.0011 0.0029 0 .0104 0.0132 0.0076 TI 0.0794 0.0943 -0 .1088 0 .1009 -0.0147 0.1331
V 0.0042 0.0078 0.0014 0.0020 0 .0028 0.0020 0.0049 V -0.0363 0.0602 0.0136 0.0687 -0.0114 0.0362
CR -0.0014 0.0090 -0.0006 0.0021 -0 .0010 0.0006 0.0066 CR 0.0609 0.0663 0 .2464 0 .0946 0.1487 4 0.1382
KM -0.0009 0.0104 -0.0004 0.0023 -0 .0007 0.0004 0.0063 HN -0.0061 0.0684 0.0879 0 .0929 0.0409 0.0666
FE 0.1118 0.0347 0.0309 0.0082 0 .0714  0.0672 0.0214 FE -0.0293 0.2000 0.6029 0 .2478 0.2368 4 0.3763
NI 0.0070 0.0112 0.0076 0.0033 0.0073 4* 0.0004 0.0072 NI 0.0666 0.0763 0 .0432 0 .0961 0.0494 * 0.0087
CU 0.6926 0.0872 0.0947 0.0161 0 .3436 4 0.3620 0.0617 CU 0.6488 0.2621 -0.8310 0 .2662 -0.0911 4 1.0464
ZN 0.3818 0.0663 0.0606 0.0100 0 .2162  0.2342 0.0331 ZN 0.3226 0.1698 -0 .4693 0,.1698 -0.0734 4 0.6699
GA -0.0064 0.0070 -0.0008 0.0016 -0 .0031 0.0033 0.0043 GA -0.0363 0.0463 -0 .0040 0,.0646 -0.0202 0.0228
AS 0.0000 0.0216 0.0040 0.0049 0.0020 0.0028 0.0133 AS 0.0000 0.1666 0 .0000 0,,1828 0.0000 0.0000
SE 0.0042 0.0084 -0.0028 0.0018 0,.0007 0.0049 0.0061 SE 0.0416 0.0604 -0 .0289 0,,0727 0.0064 0.0499
BR 0.0146 0.0113 0.0033 0.0023 0,.0089 0.0079 0.0068 BR 0.1140 0.0801 0 .0629 0,,0962 0.0836 0.0432
RB 0.0038 0.0162 -0.0060 0.0033 -0,.0011 0.0069 0.0093 RB 0.0264 0.1009 0,.1666 0.,1364 0.0904 0.0920
SR 0.0100 0.0167 -0.0016 0.0038 0..0042 0.0081 0.0103 SR -0.1634 0.1269 0,,1768 0.,1483 0.0062 0.2399
Y 0.0046 0.0208 0.0014 0.0046 0.,0030 0.0023 0.0127 Y -0.0484 0.1427 0,,1888 0.1846 0.0702 0.1677
ZR 0.0000 0.0902 0.0000 0.0200 0.,0000 0.0000 0.0661 ZR 0.0000 0.6168 0.0000 0. 7621 0.0000 0.0000
HO 0.0647 0.0686 0.0000 0.0126 0.0273 0.0387 0.0366 HO 0.0000 0.3969 0.,4820 0.6212 0.2410 0.3408
PD -0.0184 0.0691 0.0000 0.0131 -0. 0092 0.0130 0.0411 PD -0.2602 0.4379 0. 0000 0. 6689 -0.1301 0.1840
AG 0.0481 0.0794 0.0066 0.0178 0. 0269 0.0301 0.0486 AG 0.4661 0.6673 0. 0416 0. 7039 0.2488 0.2931
CD -0.C046 0.0936 0.0143 0.0199 0. 0049 0.0134 0.0667 CD -0.0016 0.6613 0. 0000 0. 7831 -0.0008 0.0011
IN 0.0699 0.1204 -0.0020 0.0284 0. 0290 0.0438 0.0744 IN -0.4299 0.8623 1. 1669 1. 1200 0.3630 1.1213
SN 0.0662 0.1616 0.0098 0.0329 0. 0380 0.0399 0.0922 SN 0.3286 1.0693 -0. 3933 1. 3038 -0.0324 0.6106
SB 0.0084 0.3112 -0.0296 0.0687 -0. 0106 0.0269 0.1900 SB -1.3677 2.2086 0. 2673 2. 8624 -0.6602 1.1661
BA 0.3367 0.6091 0.0610 0.1366 0. 1988 0.1949 0.3724 BA 0.4864 4.2187 0. 4269 6. 2693 0.4667 * 0.0421
LA -0.6961 1.1367 0.1966 0.2469 -0. 2603 0.6306 0.6913 LA 6.7882 7.9918 -1. 1764 9. 4901 2.3064 4.9240
HG -0.0009 0.0180 0.0001 0.0044 -0. 0004 0.0007 0.0112 HG -0.1997 0.1466 0. 0000 0. 1609 -0.0998 0.1412
PB 0.0666 0.0382 -0.0034 0.0082 0. 0266 0.0424 0.0232 PB 0.4286 0.2877 -0. 0263 0. 3202 0.2017 0.3210
EC -0.8988 2.8686 0.1063 0.6968 -0. 3968 0.7100 1.7327 EC -12.2821 17.9663 0. 1460 16. 9964 -6.0680 8.7880
OC 60.6118 9.6166 66.9780 4.3668 68. 7949 f* 2.6694 6.9867 OC 66.8646 26.9909 67. 8640 23. 6139 67.3693 4* 0.7140
: OC 8.1833 3.9121 2.6121 0.9488 6.3977 t 3.9394 2.4304 Backtip filter OC 20.0348 21.3972 26. 1468 21. 2661 22.6908 * 3.6147
KG 2.0674 0.2666 -0.2364 0.0161 0.9106 4 1.6220 0.1408 HG 0.1786 0.4210 -7. 8176 1. 1164 -3.8196 6.6641
NA 0.3847 0.6196 0.0732 0.0974 0. 2290 0.2203 0.3086 NA 2.1473 2.9346 -1. 2441 2. 8692 0.4616 2.3981
CL 0.6294 0.6404 0.1198 0.1196 0.3746 0.3603 0.3800 CL 3.6134 3.6608 3. 6186 3. 6497 3.6160 * 0.0034
N03 0.1398 0.6306 -0.1016 0.1200 0. 0191 0.1707 0.3763 N03 3.6134 3.6408 0. 6620 3. 4932 2.0827 2.0233
S04 0.3031 0.6330 0.1081 0.1203 2066 0.1379 0.3767 S04 0.1302 3.4988 1. 6944 3. 6048 0.9123  1.1061
NH4 0.0000 0.3926 0.0000 0.0747 0. 0000 0.0000 0.2336 NH4 0.0000 2.2434 0. 0000 2. 1726 0.0000 9 0.0000




TABLE 7. CIGARETTES 
"LIGHT-
TEST 1 (% SD) 
REGULAR 
TEST 2 a SD) 
MENTHOL 
TEST 3 (X SD) 
FILTERTIP 












































r OC 3.6247 
KG** -0 .0447 
RA* -0 .0193 
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0.4864 ** 0.1099 
69.6009 1.8627 
2.9682 0.6060 
0.0061 t 0.0207 
0.0094 0.0124 
0.2844 ** 0.0119 
0.0713 0.0121 
0.0686 • * 0.0263 
0.0403 4* 0.0031 
20.36 2.42 
TABLE 8. VECETATIVE DETRITUS 
GREEN VEGETATION 
TEST 1 {% * - SO) 
GREEN VEGETATION 
TEST 2 (% SO) 
DEAD VEGETATION 
TEST 3 (% SD) 
DEAD VEGETATION 
TEST 4 (•/. SD) 
to 
AL 3.1386 0.2724 
SI 8.7768 0.9493 
P 0.3170 0.0342 
S 0.6694 0.0603 
CL 0.3621 0.0263 
K 2.2806 0.1179 
CA 2.1881 0.1137 
TI 0.29R9 0.0319 
V 0.0084 0.0107 
CR 0.0449 0.0036 
HN 0.0761 0.0047 
FE 3.6660 0.1861 
NI 0.0376 0.0032 
CU 0.2839 0.0154 
ZN 0.1987 0.0111 
GA 0.0001 0.0011 
AS 0.0033 0.0063 
SE 0.0022 0.0011 
BR 0.0046 0.0013 
RB 0.0100 0.0020 
SR 0.0294 0.0028 
Y 0.0000 0.0026 
ZR 0.0000 0.0111 
MO 0.0142 0.0076 
PO 0.0124 0.0080 
AC 0.0070 0.0091 
CD 0.0086 0.0109 
IN 0.0248 0.0146 
SN 0.0033 0.0172 
SB 0.0561 0.0360 
BA 0.6204 0.1062 
LA 0.1196 0.1218 
HG 0.0022 0.0026 











































































































































































































































































































































































































TABLE 9. OTHER SOURCES 
SYNTHETIC LOG FIRE PAVED ROAD OUST 
TEST 1 a SD) TEST 1 (X SD) 
BRAKE DUST 
TEST 1 (54 SD) 
TIRE DUST TAR POT EMISSIONS 











































F i n e Hass E m i s s i o n 
Rate (g /kg wood) 
0.2673 
0.0680 
0.0338 
0.1084 
0.6196 
0.1868 
0.0064 
0.0017 
0.0006 
0.0020 
0.0097 
0.0221 
0.0021 
0.4400 
-0 .0003 
0.0000 
-0.0016 
-0 .0003 
0.0016 
-0.0006 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0022 
-0.0066 
0.0000 
-0 .0117 
-0 .0772 
0.0016 
0.0000 
12.6190 
67.0263 
3.5312 
-0.0131 
0.0321 
0.2914 
0.0039 
-0 .0709 
0.0386 
0.0244* 
0.0080* 
0.0213 
0.0269* 
0.0328* 
0.0126* 
0.0033 
0.0016 
0.0011 
0.0013 
0.0017* 
0.0040* 
0.0013 
0.0233* 
0.0026 
0.0011 
0.0030 
0.0011 
0.0016 
0.0018 
0.0022 
0.0028 
0.0121 
0.0077 
0.0076 
0.0108 
0.0133 
0.0169 
0.0202 
0.0448 
0.0869 
0.1631 
0.0014 
0.0062 
0.8273* 
3.0726* 
0.4392* 
0.0066 
0.0461 
0.0670* 
0.0660 
0.0667 
0.0363 
6.8933 
12.4109 
0.0716 
0.6648 
0.1710 
1.8740 
4.4384 
0.6630 
0.0270 
0.0174 
0.1186 
6.2336 
0.0121 
0.0662 
0.1536 
0.0000 
0.0021 
0.0007 
0.0049 
0.0133 
0.1276 
0.0026 
0.0000 
0.0046 
0.0010 
0.0021 
0.0023 
- .0007 
- .0001 
- .0006 
0.0766 
- .0020 
0.0011 
0.1068 
1.0696 
13.6087 
0.6487 
0.1718 
0.1481 
0.1464 
0.2464 
1.2037 
0.0634 
0.9086* 
1.8479* 
0.0181* 
0.0666* 
0.0186* 
0.2426* 
0.2438* 
0.0676* 
0.0080* 
0.0025* 
0.0092* 
0.6651* 
0.0013* 
0.0416 
0.0301* 
0.0008 
0.0068 
0.0008 
0.0009* 
0.0023* 
0.0068* 
0.0039 
0.0090 
0.0038 
0.0066 
0.0161 
0.0067 
0.0079 
0.0091 
0.0186 
0.0641 
0.0687 
0.0021 
0.0076* 
0.2332* 
1.0060* 
0.1189* 
0.0132* 
0.0243* 
0.0239* 
0.0239* 
0.1063* 
0.0190* 
0.0330 
6.7911 
0.0000 
1.2846 
0.1469 
0.0194 
0.1144 
0.3644 
0.0660 
0.1209 
0.1707 
11.6016 
0.0667 
C.0372 
0.0271 
0 0006 
0.0013 
0.0020 
0.0043 
0.0047 
0.0744 
0.0000 
0.0000 
0.0049 
0.0000 
0.0000 
0.0061 
0.0000 
0.0000 
0.0022 
7.4436 
0.0000 
0.0000 
0.0061 
2.6138 
10.6767 
0.6160 
8.3026 
- .0077 
0.1481 
0.1628 
3.3419 
0.0034 
0.0213 
0.7343* 
0.0069 
0.0871* 
0.0169* 
0.0070* 
0.0100* 
0.1862 
0.0660 
0.0605 
0.0092* 
0.6786* 
0.0037* 
0.0023* 
0.0016* 
0.0003 
0.0014 
0.0006 
0.0006* 
0.0009* 
0.0039* 
0.0012 
0.0062 
0.0036 
0.0036 
0.0040 
0.0063 
0.0064 
0.0077 
0.0150 
0.6678* 
0.0619 
0.0012 
0.0022* 
0.2647* 
0.6686* 
0.1346* 
0.6216* 
0.0392 
0.0272* 
0.0373* 
0.2848* 
0.0071 
0.0466 
0.1762 
0.0000 
0.1110 
0.0621 
0.0379 
0.2029 
0.0668 
0.0000 
0.0027 
0.0098 
0.4636 
0.0048 
0.0487 
0.0433 
0.0016 
0.0000 
0.0023 
0.0023 
0.0002 
0.0037 
0.0000 
0.0000 
0.0008 
0.0038 
0.0186 
0.0067 
0.0000 
0.0044 
0.0821 
0.0373 
0.2646 
0.0046 
0.0162 
16.2691 
35.9824 
0.0368 
0.0683 
0.0603 
0.1629 
0.2630 
0.0190 
0.0106 
0.0194 
0.0036 
0.0246 
0.0117 
0.0063 
0.0138 
0.0048 
0.0015 
0.0013 
0.0017 
0.0260 
0.0016 
0.0040 
0.0036 
0.0010 
0.0029 
0.0012 
0.0013 
0.0019 
0.0023 
0.0029 
0.0126 
0.0081 
0.0086 
0.0106 
0.0121 
0.0164 
0.0190 
0.0413 
0.0921 
0.1390 
0.0031 
0.0062 
2.8926* 
7.3612* 
0.0126* 
0.0332* 
0.0171* 
0.0216* 
0.0610* 
0.0060* 
0.0180 
0.0171 
0.0000 
0.3621 
0.7280 
0.0011 
0.0004 
0.0000 
0.0001 
0.0002 
0.0000 
0.0013 
0.0003 
0.0072 
0.0046 
0.0001 
0.0002 
0.0002 
0.0004 
0.0000 
0.0003 
0.0004 
0.0026 
0.0011 
0.0000 
0.0006 
0.0000 
0.0043 
0.0001 
0.0000 
0.0041 
0.0000 
0.0000 
0.0007 
0.0126 
60.3394 
0.8024 
0.0000 
0.0111 
0.7042 
0.0119 
0.0906 
0.3440 
0.0019* 
0.0020* 
0.0013 
0.0202* 
0.0384* 
0.0006 
0.0004 
0.0002 
0.0001 
0.0002 
0.0002 
0.0004 
0.0002 
0.0006* 
0.0004* 
0.0001 
0.0004 
0.0001 
0.0002 
0.0003 
0.0003 
0.0004 
0.0016 
0.0011 
0.0011 
0.0013 
0.0016 
0.0022 
0.0026 
0.0060 
0.0122 
0.0176 
0.0003 
0.0006 
0.0262 
5.3636* 
0.3607* 
0.0010 
0.0069 
0.0142* 
0.0073 
0.0081* 
0.0128* 
12.0472 0.0448* 
